Background: Prognosis of patients with spinal cord glioblastoma is poor, with an average survival of 18 months. There are reports in the literature describing cordectomy as a treatment option for patients with spinal cord tumors. Case Description: This is a case report of a patient with spinal cord glioblastoma who, in addition to radiation and chemotherapy, was treated with cordectomy. Outcome of treatment resulted in 12-year survival. Conclusion: Cordectomy in spinal cord glioblastoma can result in prolonged and meaningful survival.
INTRODUCTION
gangliogliomas, oligodendrogliomas, and subependymomas account for about 80% of intramedullary spinal cord tumors. Of these, spinal cord glioblastoma multiforme (GBM) is rare, representing approximately 7.5% of all spinal cord gliomas. [4, 6, 12, 14, 18, 20, 22, 23] Treatment for spinal gliomas typically includes surgery with postoperative radiation and chemotherapy. In cases of spinal GBM, however, the prognosis is poor, with an average survival of 18 months. [2, 4, 6, 8, 13, 15, [18] [19] [20] 23] Cordectomy has generally been performed to treat syringomyelia, spasticity, and central pain. [10, 12, [16] [17] [18] 21] There are few reports in the literature describing cordectomy as a treatment option for patients with spinal cord tumors. [12, 17, 18] The argument for cordectomy has been a longer survival than would otherwise be achievable with more radiation or the addition of chemotherapy. Herein, we report the case of a patient with spinal cord glioblastoma treated with cordectomy surviving nearly 12 years.
CASE REPORT
In February 2002, a 47-year-old man presented to our institution with a 2-year history of worsening low back pain, difficulty urinating, weakness, and lower extremity paresthesias. His physical examination demonstrated paresis of the lower extremities with hypoesthesia and hypoalgesia and a sensory level of T8. He was hyperreflexic with upgoing toes bilaterally. Magnetic resonance imaging (MRI) with enhancement revealed an enhancing mass of the spinal cord at T8-9, with edema extending to the mid T6 region rostrally and to T12 caudally [ Figure 1a ]. As part of his workup, the patient also underwent MRI of the brain [ Figure 1b , c], showing no intracranial pathology. Continued progressive neurological decline prompted surgical intervention. On 23 February 2002, the patient underwent a T8, T9, and T10 laminectomy and intramedullary tumor resection. The pathology showed a high degree of nuclear atypia and mitotic activity. In regions of high cellularity, there was vascular proliferation, with occasional glomeruloid vascular structures. Some vessels were also thrombosed, and small regions of necrosis were identified. On the basis of this histopathology, a diagnosis of GBM was made [ Figure 1d ]. Postoperatively, his neurological exam remained unchanged. After discharge, he received 30 cycles of radiation therapy and one cycle of procarbazine, lomustine, vincristine (PCV) combination therapy, which was poorly tolerated, followed by one cycle of temozolomide.
An MRI taken 7 months after surgery revealed tumor recurrence [ Figure 1e ]. At that time, the patient's neurological exam remained unchanged; he was wheelchair-bound with a T8 sensory level and an American Spinal Injury Association (ASIA) score of C. The risks and benefits of a cordectomy were discussed with the patient and his family, and it was decided to proceed with tumor resection and cordectomy. On 11 October 2002, he underwent a T6, T7, and T11 laminectomy and transdural cordectomy [ Figure 1f ]. The proximal and distal dural stumps were oversewn in a watertight fashion. He tolerated the operation well and had a sensory level at T6 with flaccid paraplegia. Following the second surgery, he was started on carboplatin for seven cycles. 
DISCUSSION
Cordectomy is a surgical option for patients with spinal cord tumors in the setting of a complete deficit. There are several reports in the literature of spinal cord tumors treated with cordectomy. Kyoshima et al. [17] reported a case of a 48-year-old man with fibrillary astrocytoma of the conus medullaris treated initially with surgical resection followed by radiation. The patient underwent three more surgeries for tumor recurrence before undergoing cordectomy. Pathological examination was that of an anaplastic astrocytoma. The patient underwent three additional cordectomies for tumor recurrence and survived 15 months following the first cordectomy. Marchan et al. [18] reported the case of a 50-year-old man who was diagnosed with a spinal cord GBM initially treated with radiation and chemotherapy. Within 3 months, the patient had a complete deficit and underwent cordectomy. He had a 6-year disease-free interval after his cordectomy before developing metastasis to the brain and died 1 month later. The authors concluded that cordectomy may improve survival in patients with high-grade spinal glioma who were paraplegic. Ewelt et al. [12] reported the case of a 27-year-old woman diagnosed with a spinal cord anaplastic astrocytoma at T12. In 2004, she was treated with surgical resection and chemotherapy. In August 2007, because of progressive neurological deficit, she underwent a T9 cordectomy. Follow-up MRI taken 15 months later revealed no evidence of tumor recurrence. Raza et al. [21] reported a 65-year-old woman who presented with a recurrent thoracic meningioma (WHO grade 1) extending from T2 to T6. At the time of presentation, she was paraplegic and complained of upper extremity paresthesias. She had undergone three previous resections, radiation therapy, and chemotherapy. She then underwent a T2-8 cordectomy. Postoperatively, the patient developed bilateral upper extremity hyperesthesia and new interossei and grip weakness bilaterally. Two-month postoperative MRI showed a right-sided enhancing mass at the T10-11 spinal foramina, as well as a mass along the posterior meninges at T11. She survived 15 months following cordectomy.
The present cases illustrate cordectomy as an option for patients with high-grade intramedullary spinal cord tumors and a complete neurological deficit. The goal of surgery is resection of the infiltrating tumor and cord while preserving function in the cervical and upper thoracic cord. Preservation of the upper thoracic cord is important for maintaining autonomic function. Autonomic dysreflexia resulting in hemodynamic instability is a known complication of resection of the thoracic cord; therefore, if at all possible, the upper thoracic cord should remain intact. [9] Estimates of spinal cord metastases from intracranial GBM have been reported as between 1 and 2%. [24] Extension of intracranial dissemination of spinal cord glioma, though less frequent, is well-described in the literature for both low-and high-grade lesions. [1, [3] [4] [5] 7, 8, 11, 14] In the report by Johnson et al. [14] 17 cases of intracranial metastases from spinal cord malignant astrocytoma were reported in addition to their own. Diagnosis of intracranial extension was based on radiological studies, mostly computed tomography (CT), and not histopathology. The development of intracranial disease occurred from 1 to 11 months, with an average of 6 months, from diagnosis of the spinal cord tumor. Metastases occurred after surgery for the spinal tumor in 13. Asano et al. [4] presented their own case of spinal cord GBM that developed intracranial metastases in spite of localized radiation. The patient succumbed to intracranial metastases 26 months later. In their paper, Asano et al. reviewed eight other cases of spinal cord glioblastomas from the literature with intracranial metastasis, for an average survival of 12 months range 1-1 26 months. Six of the total nine received localized radiation before developing intracranial disease. In our case, the patient survived 12 years from the diagnosis of spinal cord GBM and 11 years from his cordectomy. He was able to witness the graduation of his daughter from high school and completion of her training in Physical Therapy and Rehabilitation. We believe that cordectomy contributed substantially to the meaningful survival of this patient.
CONCLUSION
In the absence of brain and distant metastases, cordectomy in a patient with spinal cord glioblastoma and paraplegia is a treatment option. Our case and other similar case reports suggest that cordectomy may delay intracranial extension and prolong survival.
